Abstract. The reactive uptake of C1ONO2 on liquid sulfuric acid has been measured for size-selected, sub-micron aerosol in the composition range 36-54% H2SO 4 by weight at = 250 K. A comparison with results from studies employing bulk surfaces at similar temperatures and compositions shows no evidence for a dependence of the reaction probability, y, on size. We use this observation to estimate an upper limit to the diffuso-reactive length of 26 nm for the CIONO2 + H20 reaction on 43 weight % aerosol at 248 K. But, the present values of y are consistently lower than bulk values observed at lower temperatures and similar composition, suggesting that • is temperature dependent.
It has been known for a number of years that processing of chlorine reservoir species (ClONO2 and HC1) on the surfaces of polar stratospheric clouds formed intermittently during the polar winters results in the conversion of these species to photochemically labile compounds which, upon photolysis in spring, release chlorine atoms and precipitate the often rapid ozone destruction observed in these regions [Solomon, 1988; Granier and Brasseur, 1992] . More recently, convincing evidence has been reported that similar reactions occurring on the background liquid stratospheric sulfate aerosol have a significant effect on the chemistry of the global stratosphere, especially during periods of enhanced aerosol loading following volcanic eruptions . One heterogeneous reaction of particular interest is the hydrolysis of chlorine nitrate:
C1ONO2 + H20 --> HOC1 + HNO3
(1) The probability that a gas phase C1ONO2 molecule, on collision with the aerosol surface, is accommodated into the liquid phase and undergoes hydrolysis is denoted by T. The reaction probability is related to the accommodation coefficient, at (the fraction of collisions that lead to physical accommodation at the liquid aerosol surface), by the following equation:
Y at 4HRT•7Di [coth(a/l) -(l/a)]
where 00 is the mean molecular speed of C1ONO2 in the gas phase, H is the Henry' s law coefficient, R is the gas constant, T is
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0094-8534/98/98 GL-02566505.00 the temperature, k t is the first order rate coefficient for hydrolysis, Dt is the liquid phase diffusion coefficient, a is the particle radius, and I is the diffuso-reactive length; l is an approximate measure of the distance a CIONO2 molecule diffuses into the liquid before reaction occurs . Provided that physical uptake is much faster than chemical reaction, i.e., at >> y, as has been shown for C1ONO2 hydrolysis [Hanson, 1998 ], the value of the reaction probability on bulk surfaces, %, is related to that on particles of radius a by
Values of % have been measured over a wide range of composition and temperature using a variety of techniques which have employed bulk liquid surfaces in a Knudsen cell [Williams et al., 1994 [Hanson and Lovejoy, 1995] have shown that values of ¾ measured on particles are smaller than those measured on bulk surfaces if the particle radii are similar to or smaller than the diffuso-reactive length, I. In this study, it was assumed that the pseudo-first order loss of C1ONO2 was linearly proportional to the total aerosol area regardless of the mean radius of the size-selected particles, and no deviation from linearity was observed for the small particles (for example, Figure 1 ). Furthermore, plots at each weight % of the C1ONO2 Hah ( 
Conclusion
The uptake of CIONO2 due to hydrolysis has been measured on size-selected, sub-micron liquid sulfuric acid aerosol in the composition range 36-54% H2SO 4 by weight near 248Ko Values of y obtained in the present study are found to agree (within the experimental uncertainty) with values derived from experiments on bulk surfaces under similar conditions. However, they are consistently smaller than the bulk values reported at lower temperatures, offering supporting evidence that y depends on temperature within the present composition range. No evidence for a dependence of y on size was observed, suggesting that the diffuso-reactive parameter, 1, for the C1ONO2 + H20 reaction is substantially smaller than the radii of the particles employed in this study. We estimate an upper limit to I of 26 nm for 43 weight % aerosol at 248 K. Finally, the good agreement between the various experimental and model results provides confidence in extrapolating laboratory results to the atmosphereø
